. ..."E!mu|||!!!!!!|||||||||‘
.||||||||||||||tlj “

R T
\

www.lanl.gov/bioscieng/dits

‘i,

IAD§

WWW. oralqen lan|. iy

/1
Hletagenomics Aj
%s Alamos Nat|onal Lab

B
.ﬂ*

Patrick Chain
Ilcatlons TEam
(LANL)

Barcelona, S|

lll||||||.|||||||||||II|||||||||||||||I‘“,

LT




R

|

|

The Los Alamos Center for Human
e Stmdies -

HIV Sequence
PDatabase: o
Influenza Sequence

-a.r.d" x

1

(|
il
, M
i
]

i
A
| 1

||I||
-

i

&

—— ==l A

J oint Geno m e o

NSt
STD Sequence
Databaséis

Oral Genomics and

Egvletagen%%.orégen

esource

S [=
e
=

I
9

|||||||||||II|-. %

v
i
Z =

=
=

)

| ...WN\|||||||||||||||||||

-
(o)

)|||||||



L

Primeer for

replication

nclude in each a dfferant
rephcation-stopping nuclechde

3. Replicabon
producis of

C" reachon

Sequence of interest

Read saqence as

complement of bands

-
contaimng labated strands

Prmed DNA

*#
b
£t

4, Separate
products by

| slacirophoras:s

genome

b

chromosomes

Genes contain
instructions
for making
proteins

Proteins act aI 0
or in complexe!

perform many cellular
functions




mm

.

goh sequestration and

Biofgmediation ST

] &

o | N A Ve
A o)
‘* -

o

..\". . - .* _

t Aqgri

Altural

Important plant growth-promoting?




iens: 30004

p

=
ol e,

il




Bacteria/Archaea

B Drafted 3
Bacteria/Archaea |

WM
w
=
=
=
@
o
S
—_—
@
=
=
=
=

D L I L] ! ! i I L ! L ¥ ! i
1998 1999 2000 2001 20022003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Year




, 30 > 100 > 4008
- =ABHBs 1 1999 - - . Sl | OObp ' :

~ many
I
letters './;5 !

GTCCGLG

M’WWH%

GTCCGCG GGCTCGG A
%C%RFIHWIWIJWH HH“NH m -

(I |mmh b WUIIIH

——-=—==::= [0kb/ rufg

i




pﬂly:masa
: T

Light + oxy luciferin

Signal image

_::_____ . m
_________ .. Aw, .._ﬂ.lc m

o
7__________________

_________g,_@ \\\\

_ _,_

_:_______:ﬁ ...... _




TTCTGCGA
I

P S A A P L
1 R0 o B L LA 1

B T ST
LA Ll LA Ll L

3 LS BT BT ST S L .
e i R LALL L 0 e B  ILLA

* Floworder

Kay sequence




%

Sl
(l

Iifl

i
I

| W



shotgun library

;

=nebulization
200-800bp

end polishing

= adapter ligation

gl
_—

fill-in #

quantitation - emPCR - sequencing

d
shotgun/paired-end I|

'

O=

200-800 bp

hydroshear

)

l end polishing

'
=0
# hairpin ligation

# EcoRl digestion

circularization

nebulization
—

L THE




UL

)

i
ASt= e OTICeS

Contigs (conse




7, many
I
) letters '7/15 /

- >3>10gb/run
p > 50bp > 75bp
‘ Sef

CAGGCTCRET AGTCCGCG AC / GGCTCGG

e BT ||[J||”| ﬂl HI:II i" ! &
Vil

ﬁﬂ hqﬂleWWH g | T IMlH"mJ’flm
==  oitsomn 70kblru

G CCGCG

LR DAL

l|||||||||||||||||||||||||||I||||I|||||||||||II“,




1. PREPARE GENOMIC DNA
SAMPLE

i’

Adai'::-ter /
\ i /
I.”{’! W 4
A e




il

133
[T

'|.-"-.tt;n:he-d Free ,.-J.
'TE“F'TII'TU-* ter"nir.Js

Hw_wummm
-/

4. FRAGMENTS BECOME
DOUBLE-STRANDED

on

4 J
1
: a///
* . oy
A r'x_ 7 7~ Attached
A

terminus

" :\"-\-\. 1 3 I
-il'!i l I[i: :I

DENATURE THE DOUBLE-
STRANDED MOLECULES
/r’ ; '\.\'\
/ b
T "
f { '.II
- 4 ; I
I"\ - i l_.'ll
k- : g
| Tl = “": Attached
|II S —— _'\._ " 3’
| Attac I-.ad /

™/

}I; i_|l?i

&
3

&. COMPLETE AMPLIFICATION

B0 ! " Clusters




Laser

Get mill

8. IMAGE FIRST BASE

s of cluster

pe

||||||I||IIIII|Immmnu

"“""""II:




LI L IEE LT " ] I




Il

i .

W




®
q
il

many
I
letters! | ‘% /

- e .'# L____,_ .
| >3>10gb/run
)p > 50bp > 75bp

kits
3¢q2000 : 200G

ghGGC CGG
||||I| I IHlll ’lllild 1] '

i 'l”'mnl,mmmL“u” il W ” i
S==ieomemm. 70 kblrug__ =

What's
next???

GCCGCG CAGGC CGG GTCCGCG

| 0N
Tl
?||||| ‘I|| I||||H] ' ““II | { ‘ I

i (PRI,




[LEL LULTLUTELERCELTELET L UL L ELEEEE LA




Emission

Hlumination




|

@ll
|

Take for a’run!

———— - = = ==




Fragment DMNA

1 Rt

Repair Ends

[l we
Ligate Adapters - v oy
!E O i ot kil Bl i A I'E
“teras -
. i
a A
23‘““ “l'.'.- o -m.%
a}nﬂ'} r "{ H § %": ;F 3
et E ! H !
' . ’ i




DA Template

- ]
b -y
¥ o L
. 1 /
2 " Building ™ [
~ Blocks
A s (Mnﬂmlaxsarédgmﬁsa
3 b
MNew DMNA Strand
! "T 4 Objective Lens
O AMMAANY
DNA !
Pﬁl!’é‘;;i:g B Template Color Separation
Glass Substrate \
. Prizm
r - Light Source
i}
g round for —
° L
ity and Pulsing
i e %

Biginformatics
Signal Processing
& Base Calling

Monochrome Detector




lok T

N
ion torrent

o

"
i

YNANOPORE

Nano-robotic ]}%@anipg}fﬁion technslogy??



s &

eluge

AND HOW TO HANDLE IT: A 14-PAGE SPECIAL-REPORT

The techrology nees 2 quantum dot
tethered to @ DA polvimerase ano
measires fluorescence in real time as
bases get Incorporated by the
polmerase.

US$6.99 - (57.99

1|

71658702674

0

l 1

Canada... Trinidad & Toba
Chile..... Turks & Caicos. ..
Calombia.
Costa Rica
Guyana..........

USA.....
Venezueia...




;.;;;;r;i;iiiiiiililiiW||NI“NN““N“"“"

\
.i. (1
HITHG

Q)

-~

I
|||||||| .

-~

UL LU

e




I
I

L
a:!.".!lll"-_::l

WL T




-: he hu .;‘
routine harbors

o™

10C ,

014b terla (100
| \ !

2 1o ghly

o ET

5
A
il

3|
*
MHM




1l | TN

expression

Proteins .

Metaproteomics

RNA .3

A

Metatranscriptomics

U
G

G

ocCP

Microbial

DNA
Metagenomics
Cells @\

Unexplored

® ., oo
o e o.‘.

® e a s

/.

Enriched
population

community fractionation




Environmental
samples

rRNA (16S) gene survey
Community profiling

PCR-based

il

i
' 4 “ribosomal
genes
RNAseq
metatranscriptomics

RNA-based

Whole genome shotgun
metagenomics

DNA-based

.l 48 [\ microbial
DNA-fingerprint = = = community
=8 E8C oH composition

EE

L
L3 &

quantification of

(RT-) ' gene expression
qPCR and gene
abundance

hybridisation
to functional
gene microarray

metabolic
potential




LT e Sl (11111111111

Marine viral

community

ubléﬁgﬂ}q metagenomicstudies

JGI

Acid mine
drainage biofilm

Sargasso Sea

Eel river

sediments
Drinking (anaerobic
water methane

oxidizers)

Oct 04

JGI

[ ETAE

Aug 03

Human faeces
viral community

Apr 05

JGI

Human gut
Whale fall; viriome
Minnesota
farm soil Soudan

viriome

Mine

Human gut

Nov 05

viriome

May 06

Marine RNA

HICS

Bras del
Port saltern

JGI
b o:jﬁ(irs

Gutless worm

microbiome

Mouse gut

Dec 06

JGI

Phosphorus-removing

microbiome

Jun 07

Pleistocene cave
bear fossils

Hawaii Ocean
Time Series

Mammoth

fossil

[

Neanderthal
microbiome

Global Ocean Human gut
Sampling

Oceanic
viriomes

Mediterranean

Sea JGI
Urban [air JGI
Guerrero
soils|J G| Negro
Termite gut

microbiome| mat

Jan 08

Coral
reef

Coral
holobiont

microbiome

hypesanel




{1}
'S

[}
lllln. |

T

L e




I
1]
1

'“""“"L.A

S

i

I
|i.1|||hl

LS, ~]1

LT

"I""l"luun“l
i

i



o
<t ] TTITTITTITTITTITITTITTITITTITTITICTT
rrrrrrrrrrrrrrrrrrrrrrrrrrrerd
IR RN RN RN
LT i i e ey g
L T A O O O AR
IR NN R R NI
|||||||||||||||||||||||||||||||||-|”|"|r
FLLEE ey
I |||||||||||||||||||||||||III,IIIIT
[] |'|"||||||||||||||||||||||,,,”|' T
s in i R RN Thrrir
1
He+ D % — ---|||-||||||||||||||||||:::I'Illl'r
! *|||||||||||||||,|”|||||I||
fe+08 et vy Mt
|
1 J.1.|||||||||||”I:I::::I.,l.r TTTT
Te+E ! J-"""'III,,,I |||I|||||
a il Lll|||||l|||||||| NN R T
I
Be+06 ] nu [ R R QR
[t R I L B
O - " J— __II IIIII'II|I|I [ I |
Se+06 H ol ([ Ll . _ILI|||||IIIIII:||||||||||_r
1 b [ERERERE
4e+06 = O I i 1L A R R R
+
= o m T T T ll_|||||I|||I|I||||III:'I'""""'
= L | 1
3e+0B [} ™ ot II|I|||||||||||I|""' T
=S L bl 'I"J-I| iy 1
N Phrpin
2e+06 a JIE = allw AT AR | IR RS I
LILI thrprn 1
YT ey IJ-|||IIII|||IIIIIIIII||||T|T|1’I
1e+08 T TTT TT = **."".|.||||||”|||||||||||I
Lty vy r *-—*IIIIIHI'""'I'I'ITI
IRERRRREREREL: IR - Mo, gttt
RN (ER R q ! P!
RN |
prrrrrrrrerrridrrerrrrrrrrrbd L o | """I'I'MI
o Prrrrrrrrrrrrererrrrrer e ol L L UM R N
T trrrrrrrrrrrrrerrerrerereeececeece o B L
Prrrrrrrrrrrrrrrrrrrrrrrererrrrrerer oo i |
Prrrrrrrr e r e rerrrrrih
NN NN N R NN NN NN 1 | 7T
PEUL L e e[ i
|||||||||||||||||||||||||||||||||||||||||||||||||||||||T|T|1J|||||||||TT
RN NN N NN AN NN AN NN ey
I T T T T I e A O I R O A O N B AR B |
IR NN NN N NN N RN NN R
F T O T T T T N U N I O N O 1 I IO A U O I A A I 0 A N A A M I I N I RO S N A B A I A Y S
(=,

[T I I T I e e e e e e e e e e i e e e e e T T i e iaTa
1 5 9 13 18 23 28 33 38 43 48 53 58 63 68 73

Base



4 read

; ’ ‘H"\‘W,‘w

reads,

~36 5 bp
542’160

%
bp, 24%

assembly...




5e+07
|

LTkt L

2e+07
|

Short reads
+

Many genomes
+
g Varied abundances

Total bases (contigs > 300bp)

1e+07
|
s

S5e+06
I

I I — I I
00 “liateresting” assembhies

Avgerage contig size

I
Il



454 sff illumina paired end.fastq
Newbler Newbler Convert fasiq
assembly Trim (fastq2fasta.pl)

output: output: A Quality

fasta + qual fasta + qual | Report

Lucy Lucy
(lucy_trim_MP1_pl) (lucy_trim_MP1.pl}

Newbler
assembly

Make pair
(MakePairAfterTrim_oneFile pl)

output:
paired +
non_paired reads

y

Velvet Velvet
assembly assembly
hash size hash size

57~41 57~41

Generate Statistics (contig_stats pl)

Select best contigs from a Newbler
assembly and a Velvet assembly manually

*

Split best velvet contigs by size 1800 bp
with 900 bp overlapping (EMBOSS: splitter)

*

Combine best 454 assembly reads + splitted
best velvet contigs and run Newbler assembly

Generate Statistics and length histogram, GC histogram, GC
vs. Depth, Len vs. Depth and Len vs. Cov plots
(contig_stats pl)




Contigs number:
N50:
Max:

41749

6144
183750

9239
10761
120185

i



Contigs number: 9399
N50: 531
Max: 10804

Al




1 21 il il 91 181 111 121 131
TCARTCCTCAGCGCGTTCTTCAGCGCCTGTTGCAAGGLCGGTTCCGGEGACAAGECCGAGGTTTCCAGT TCCTCCAGECCTAGCGLTGCACACAGTTGTTTCATGARCGEGGGETCCAGACTGCCCACCGAGAACCAGLG

............................ I Y Y « PP
tatsaaiaitatasatatasariaararatasaaaay
............................ Toeeenn.. waOya s an v uanoanasaasastasa s uan s s sty s sy
........................... | I
? .......................... | I Luu s taiauusa s i tauuussasasu e auayasatsranyuanaaas
: o e P o v e
.................... | I e
TP ST I SN v P I I o T o

LT RN TR RN R R RN R RN R R R R AR R N

RIS ARl IR RN RN EEEEEE L IR AR R ]

---------------------- T---.--H-. 499 999 %9999 %9899 99899999993 90%99%099993809599039999%89599%

........... e o P

SNPsvs. | LI e
contig GC% . -




rRNA
profilin

g9

MEGAN or

Assembly [] profile by phylogeny and
= function; Profile rRNA hits; Mapping to
genomes; Characterize protein hits

rRNA hits; map to

" genomes or to

functions:; count
hits to

N nA/fiin-— ..

L

\4
Compare datasets

. (communities
and/or treatments)




Core human
microbiome

1

Transient community

b
Benjamin Alleﬁerl e

Thomas
Liu

N ‘ DCR MNational Institute of

L}Eﬂtal and f_ram:::faclal Research
Mati stitutes of He



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43

